Background: Common airway management strategies during cardiopulmonary resuscitation are bag-mask-valve ventilation followed by endotracheal intubation. Timing of endotracheal intubation is controversial. This study was designed to compare the effect of early vs late endotracheal intubation in terms of return of spontaneous circulation.
INTRODUCTION
Airway management is the essential component of cardiopulmonary resuscitation (CPR). Different airway management strategies such as bag-valve-mask ventilation, endotracheal tube, supraglotic airway devices have been recommended. 1, 2 Optimal ventilation management is crucial for high quality CPR. Traditional concepts of airway management during cardiac arrest includes opening of airway, delivering of 100% oxygen and early tracheal intubation. We expect that intubation protects airway, prevents aspiration, provides adequate oxygenation and wash out carbondioxide more efficiently. However, hyperventilation along with intermittent positive pressure ventilation may have negative effect on return of spontaneous circulation. 3 Optimal timing for endotracheal intubation during the time of cardiac arrest has not been established. Moreover, airway management strategy and outcome of in hospital cardiac arrest patients from low and middle income country are scarce. The data from the specialized cardiac center is unavailable. The objective of this study was to identify the effect of early and late endotracheal intubation during the time of cardiac arrest in terms of return of spontaneous circulation.
METHODS
This was a retrospective observational study carried out in Shahid Gangalal National Heart Center, a tertiary level cardiac center of Nepal from July 2012 to July 2014. The methodology was approved by institutional review committee of this center. All the data were retrieved from the form filled by on duty staff nurse in a preformed sheet in the hospital records especially used for CPR. Patients with undetectable vitals during Emergency visit were excluded. Patients who had "do not attempt resuscitation" order were also excluded. All the patient in the study were witnessed cardiac 
RESULTS
There were total number of 14,201 patients admitted from July 2012 to July 2014. Among them cardiac arrest were witnessed in 193 which were patients included for the study. Table 1 shows the different variables compared with respect to return of spontaneous circulation, the primary outcome. Airway management was done with bag-valve-mask ventilation at the beginning and later intubated with endotracheal tube. Cardiopulmonary resuscitation was continued for one hour. Mean time for intubation was 5.07 minutes. Seventy three patients (37.8 %) achieved return of spontaneous circulation. Early intubation was done in 114 patients (59.06%) and late intubation was done in 79 patients (40.94%). Mean time for early intubation was 3.11 minutes. Mean time for late intubation was 7.89 minutes. Thirty five patients achieved ROSC in early intubation group while 38 patients attained sustained ROSC in late intubation group which was statistically significant (p = 0.016) (table 2).
All patients were monitored with ECG and SPO2. Non invasive BP monitoring was done in 72.5% of patients (n=140) while invasive BP monitoring was present in 27.5 % of patients (n=53). End tidal monitoring was done in none of the patients. 
DISCUSSION
The recent resuscitation guidelines recommends uninterrupted chest compression during cardiac arrest.
4,5
However, placement of invasive airway gets the priority. In our study, the percentage of early tracheal intubation was 59.06%. Every resuscitator may not be expert in invasive airway placement. This may result in increase in number of attempts for intubation leading to airway injuries. Undetected misplacement of the tube into esophagus increases intra-abdominal pressure which increases the aspiration of gastric contents. All these events results in interruptions of chest compression.
This observational study is carried out in tertiary cardiac center of Nepal to find out whether our current practice is improving or decreasing the patient outcome.
The cut off time for early and late intubation was based on the National registry of Cardiopulmonay Resuscitation (NRCPR) Scientific Advisory Board recommendations for placement of invasive airway within five minutes.
6,7
Wong et al carried out an observational study with five minutes as a cut off time to see the effect on resuscitation outcome with early and late invasive airway. 8 The study of Wong et al was done with different invasive airways like endotracheal intubation, laryngeal mask airway, tracheostomy or cricothyroidectomy. The patients population was adult with age more than eighteen years, both cardiac and non cardiac problem. Our study was carried out in only cardiac patients of all ages and intubated with endotracheal intubation. All our cardiac arrests were witnessed. We have only one primary outcome as return of spontaneous circulation. This is because we have inadequate data regarding hospital discharge due inadequate patient profile in resuscitation form. Our finding was similar to the finding of Wong et al that late invasive airway results in better outcome as compare to early intervention.
Endotracheal intubation has many advantages such as it provides adequate ventilation, delivers high inspired oxygen concentration and prevents aspiration of gastric contents. In contrary to that, endotracheal intubation along with positive pressure ventilation may have negative effects in outcome of resuscitation. This is due to increase in intrathoracic pressure, decrease in venous return and cardiac output and thus decrease the coronary perfusion pressure. 3, 9 Studies have shown that early tracheal intubation does not improve the outcome of cardiopulmonary resuscitation. 10, 11, 12 So it is the time for us to have a clear idea about optimal airway management during the time of arrest.
Airway management during cardiopulmonary resuscitation may be basic and advanced. Basic airway management includes triple maneuver, bag-valvemask ventilation or insertion of oropharyngeal or nasopharyngeal airway. Advanced airway management includes insertion of supraglotic airway devices, tracheal intubation, insertion of combitube or cricothyroidectomy. Hanif et al found in their study that bag-valve-mask ventilation if performed adequately may be enough in most of the situation. 10 These patients do not require advanced airway at al. Supraglotic airways are more easier to insert than endotracheal intubation. However a recent study showed worse outcome when supraglotic airways were compared with endotracheal intubation. 13 CARES study (Cardiac Arrest Registry to Enhance Survival) also showed similar result.
14 Bobrow et al found a significant improvement in survival of out of hospital cardiac arrest with minimally interrupted CPR with delayed endotracheal intubation. 15 However study of Bobrow et al and other guidelines do not provide clear idea about the placement time of invasive airway. Study by Anderson and colleagues also do not support for early tracheal intubation in adult in-hospital cardiac arrest. 16 Because of inadequate data recording, we cannot analyze the other variable of patient outcome especially hospital discharge, who performed the intubation and number of attempts.
CONCLUSIONS
The established importance of high quality chest compression and early defibrillation should not be interrupted in an attempt to intubate the patient in early phase of resuscitation. Intubation can be done in later phase of resuscitation with adequate planning with expert hand so that it take shortest possible time and attempt with minimal interruption of chest compression.
